###### Strengths and limitations of this study

-   The main strength of this study is that the use of multidimensional indicator social integration to explore the impact on the basic public health service utilisation among elderly migrants in China.

-   This study only focuses on the establishment of archives for the elderly migrants, as most previous studies have neglected the migrant elderly.

-   There were only a few indicators we used to measure social integration in this study.

-   The cross-sectional data we used cannot predict the causal relationship.

Background {#s1}
==========

Despite the tremendous development of the economy and society during the past decades in China, the development gap across regions has led to the emergence of large number of the migrant population. The number of migrant populations has been growing fast from 21.3 million in 1990 to 253 million in 2014. However, since 2015, the scale of migrant population has experienced a new change from a continuous rise to a slow decline, with a falling from 247 million in 2015 to 241 million in 2018.[@R1] Even so, from the *Report on China's Migrant Population Development in 2018*, we can know that the elderly migrant population size continuously increases rapidly, and the number of the elderly migrant population has risen from 5.03 million in 2000 to 13.04 million in 2015.[@R2]

Household registration system, namely, hukou in China, divided the residents status into urban and rural residency.[@R3] Hukou determined residents' entitlement to public services and welfare benefits in that local place (such as housing, education and healthcare).[@R4] It is very difficult to convert rural hukou into urban hukou for rural migrants. Some previous studies indicate that migrants are not entitled to the same social welfare and healthcare benefits as local residents with registered hukou.[@R5]

To reduce the potential gap, China first proposed the concept of the equalisation of basic public health services in 2009, which means each citizen has equal access to basic health public services regardless of gender, age, race, residence, occupation and income.[@R8] Basic public health services are provided free of charge to all residents by disease prevention and control institutions, urban community healthcare centres, township hospitals and village clinics, mainly for disease prevention and control of residents. In 2013, China introduced relevant policies on equalisation of basic health public services for migrants, which covers 11 essential public health service items, including the establishment of health records.[@R9] Health records are management tools that enable medical staff to store, access and manage their personal health information, so as to make decisions related to residents' health status.[@R10] The health records will also gradually realise computerised management, connection with the medical security system, interconnection of health management data and medical information, and ultimately realise the information sharing of cross-institutional and cross-regional medical service behaviours.[@R12] Health records are not only an important information base for medical information share in China, but also a key item of the equalisation of basic public health services.

The primary beneficiaries of the health records are the elderly.[@R10] The establishment of health records can help elderly migrants better understand their physical condition and improve the quality of life.[@R13] However, the elderly migrants, as a special group, have the dual nature of the elderly and migrant, are more likely to encounter multiple problems. Previous studies found that the problems mainly focus on the health status, mental health, quality of life, social support, social integration, health service utilisation.[@R14]Of these problems, social integration was not only one of the most important issues among the migrants, but also the root source of many other related problems. At present, there is no unified definition of social integration, but it can be clarified that social integration is multidimensional and has various definitions across disciplines. In this study, social integration means the adaption of the migrants to norm and values of the local 'main stream',[@R20] which measured by economic status, social interaction/engagement and self-identify.

Previous studies have indicated that social integration has a protective effect on the health status of the elderly,[@R21] but few studies have explored the effect of social integration on the essential public health service utilisation among migrants in China. In addition, some few studies in this topic explored the effect among the general population. Establishment of health records is even more vital for the elderly than the general population. However, to date, no studies have focused on the elderly migrants. This study aims to explore the effect of social integration on the establishment of health records among elderly migrants in China. To do so, we have the following specific objectives. First, we will investigate the status of the establishment of health records among elderly migrants. Second, we will examine the association between social integration and the establishment of health records among elderly migrants.

Methods {#s2}
=======

Data {#s2-1}
----

The data used for this study were from the 2015 National Internal Migrants Dynamic Monitoring Survey (NIMDMS), which was a large-scale nationally representative migrant sampling survey. The survey has been organised annually by National Health Commission of the People's Republic of China since 2009. The reason why we chose the 2015 is that only the 2015 NIMDMS contains information on health service utilisation and social integration of the elderly migrants.

The purpose of the NIMDMS is to understand the development status, public health service utilisation and family planning management of the migrants, etc. The survey was used a stratified three-stage probability proportionate to size to select participants. The respondents, namely, migrants, refer to those adults (15+) who did not have local hukou and had settled in local cities for more than 1 month. The respondents were interviewed face to face by interviewers who had received standard training. Written informed consents were obtained from all of the participants before they participated in this study.

Data sample {#s2-2}
-----------

The 2015 NIMDMS questionnaire included four sections: (1) The basic information of family members and household/individual income and expenditure, including age, gender, marital status,mobility status, income and expenditure; (2)respondent's employment situation, including occupation and work type; (3) public health services and family planning services, including establishment of health records, medical insurance and basic information of respondent's own children and (4) health service utilisation of the elderly migrants.

We only adopted the questionnaires which were entirely answered by the respondents, a total of 4028 migrants aged over 60 years (observations) were eligible for inclusion criteria. Of whom, 281 respondents whose living time in inflow area were less than 6 months and 589 respondents whose response about whether they had established health records were not clear were excluded. Finally, 3158 elderly migrants were included in the analysis. Compared with the 3158 included participants, the average age of those excluded (589 respondents) was 66.1, with an SD of 5.6 (p=0.471). Most of the those excluded respondent migrants were male (58.7%, p=0.188), with the education level of junior school or below (83.5%, p=0.082), were intraprovincial migrants (55.5%, p=0.106), and the average time in inflow area is 7.0 years, with an SD of 6.1 years (p=0.533). There was no statistical difference in the main sociodemographic characteristics between the excluded participants and included participants (see [online supplementary table 1](#SP1){ref-type="supplementary-material"}).
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Measurement {#s2-3}
-----------

### Dependent variables {#s2-3-1}

The establishment of health records among elderly migrants are measured by the questions contained in the NIMDMS: 'Have you had established the health records in the inflow community'. If the response was 'no, I have never heard of this' or 'no, but I have heard of this', the establishment of health records was coded as 'no.' On the contrary, if the answer was 'I have established health records', the establishment of health records was coded as 'yes'.

### Social integration {#s2-3-2}

In this study, social integration is multidimensional and measured through three dimensions: economic integration, social interaction, self-identify, which was based on the measuring system presented by Yang[@R24] and Zhou.[@R25]

Elderly migrant's economic integration was measured by three indicators: average monthly household income, occupation and local medical insurance. Of which the local medical insurance was measured by using a question of 'Whether you have local medical insurance in the inflow areas?' Household monthly income was divided into four categories according to the quartile method and quartile 1(Q1) was the lowest income and quartile 4(Q4) was the highest income. Social identify was measured by settlement willingness of elderly migrants, through a question of 'Whether you plan to settle in the inflow community for more than 5 years.' Social interaction was measured by the number of local friends of elderly migrant.

### Other variables {#s2-3-3}

Chronic disease was measured by the question of 'Have you been diagnosed with diabetes or hypertension?'.

### Data analysis {#s2-3-4}

IBM SPSS V.22.0 was used to conduct the statistical analysis. First, frequency and percentage were used to describe the elderly migrants' demographic characteristics. Second, χ^2^ tests were used to compare the establishment rate of health records across different subgroup of the elderly migrants. Third, univariate logistic regression and multivariate logistic regression were employed to explore the association between social integration and establishment of health records using OR and 95% CIs. Sampling weights were used in all of the analyses to adjust for the survey design.

Patient and public involvement {#s2-4}
------------------------------

All data in this study were derived from the 2015 NIMDMS database, no patients and the public were involved in the design or planning of this study.

Ethical consideration {#s2-5}
---------------------

This study was an analysis of a public access dataset of the 2015 NIMDMS. The survey was funded and organised by the National Population and Family Planning Commission of the People's Republic of China. All participants gave their informed written consent for participation prior to the face-to-face interview.

Results {#s3}
=======

Characteristics of the elderly migrants {#s3-1}
---------------------------------------

The characteristics of the participants were presented in [table 1](#T1){ref-type="table"}. Of the 3158 elderly migrants, 41.6% established health records in the inflow communities. The average age of the elderly migrants is 66.1, with an SD of 5.4. Most of the elderly migrants were male (61.6%), were rural origin (56.8%), with the education level of junior school or below (80.5%), married (83.3%). As for the characteristics of migration, about 59.1% were intraprovincial migrants, and the average time in inflow area is 7.5 years, with an SD of 6.8 years. In the aspect of physical health, most of the elderly migrants had exercise less than 60 min/day (66.7%), about 19.0% had chronic disease.

###### 

Sociodemographic characteristics of the elderly migrants in China, 2015

  Characteristics                              Establishment of health records   
  ----------------------------- -------------- --------------------------------- -------------
  Observations                  3158 (100.0)   1313 (41.6)                       1845 (58.4)
  Sex                                                                            
   Male                         1946 (61.6)    783 (40.2)                        1163 (59.8)
   Female                       1212 (38.4)    530 (43.7)                        682 (56.3)
  Educational attainment                                                         
   Primary school or below      1524 (48.3)    621 (40.7)                        903 (59.3)
   Junior school                1017 (32.2)    432 (42.5)                        585 (57.5)
   Senior school or above       617 (19.5)     260 (42.1)                        357 (57.9)
  Hukou                                                                          
   Rural                        1794 (56.8)    709 (39.5)                        1085 (60.5)
   Urban                        1364 (43.2)    604 (44.3)                        760 (55.7)
  Marital status                                                                 
   Single                       528 (16.7)     226 (42.8)                        302 (57.2)
   Married                      2630 (83.3)    1087 (41.3)                       1543 (58.7)
  Age (years)                   66.1±5.4       66.5±5.6                          65.8±5.3
  Movement area                                                                  
   Intraprovincial              1866 (59.1)    892 (47.8)                        974 (52.2)
   Interprovincial              1292 (40.9)    421 (32.6)                        871 (67.4)
  Time in inflow area (years)   7.5±6.8        7.9±7.2                           7.2±6.5
  Daily exercise time (min)                                                      
   0--                          2106 (66.7)    826 (39.2)                        1280 (60.8)
   60--                         1052 (33.3)    487 (46.3)                        565 (53.7)
  Chronic disease                                                                
   No                           2558 (81.0)    1053 (41.2)                       1505 (58.8)
   Yes                          600 (19.0)     260 (43.3)                        340 (56.7)
  Self-reported health status                                                    
   Health                       2904 (91.9)    1200 (41.3)                       1704 (58.7)
   Unhealth                     254 (8.1)      113 (44.5)                        141 (55.5)

Social integration status of the elderly migrants {#s3-2}
-------------------------------------------------

Social integration was measured by economic integration, self-identify and social interaction (see [table 2](#T2){ref-type="table"}). With regard to the economic integration, 28.0% were in quartile 2(Q2). About 69.8% did not have a job and 89.0% did not have local medical insurance. In the aspect of the social identify, 72.1% of the elderly migrants decided to settle in their current residence in the future. As for the social interaction, 79.1% of the elderly migrants had more than three local friends.

###### 

Social integration of elderly migrants in China, 2015

  Characteristics                      Frequency (%)   Establishment of health records   P value       
  ------------------------------------ --------------- --------------------------------- ------------- -----------
  Economy integration                                                                                  
  Monthly average household income\*                   **0.000**                                       
   Q1                                  833 (26.4)      376 (45.1)                        457 (54.9)    
   Q2                                  985 (28.0)      374 (42.3)                        511 (57.7)    
   Q3                                  773 (24.5)      345 (44.6)                        428 (55.4)    
   Q4                                  667 (21.1)      218 (32.7)                        449 (67.3)    
  Occupation                                                                                           **0.002**
   Unemployed                          2203 (69.8)     956 (43.4)                        1247 (56.6)   
   Employed                            955 (30.2)      357 (37.4)                        598 (62.6)    
  Local medical insurances                             **0.000**                                       
   No                                  2809 (89.0)     1106 (39.4)                       1703 (60.6)   
   Yes                                 349 (11.0)      207 (59.3)                        143 (40.7)    
  Self-identity                                                                                        
  Settlement willingness                                                                               **0.000**
   No/not decide                       881 (27.9)      292 (33.1)                        589 (66.9)    
   Yes                                 2277 (72.1)     1021 (44.8)                       1256 (55.2)   
  Social interaction                                                                                   
  Number of local friends                              **0.000**                                       
   0--                                 659 (20.9)      210 (31.9)                        449 (68.1)    
   3--                                 2499 (79.1)     1103 (44.1)                       1396 (55.9)   

The p values in boldface mean statistical significance.

\*Quartile 1 (Q1) is the poorest and quartile 4 (Q4) is the richest.

Relationship between social integration and the establishment of health records {#s3-3}
-------------------------------------------------------------------------------

Univariate analyses showed that those elderly migrants who were urban origin (p=0.007), who were older (p=0.001), who had more years in the inflow areas (p=0.002), who had exercised over 60 min/day (p\<0.001), who had local medical insurance (p\<0.001), who had decided to settle in current residence in the future 5 years (p\<0.001) and who had more than three local friends (p\<0.001) were more likely to establish health records. Those elderly migrants who were interprovincial migrants (p\<0.001), who were from higher-income households (p\<0.001) and who had job in current residence (p=0.002) were less likely to establish the health records (see [online supplementary table 2](#SP1){ref-type="supplementary-material"}).

We used two multivariate models to estimate the effect of social integration on establishment of health records among elderly migrants. In [table 3](#T3){ref-type="table"}, the model 1 only included social integration, which showed that the social integration, including dimensions of economic integration, social identity, social interaction, were statistically associated with the establishment of health records; the model 2 included the variables which was examined with statistical significance in the univariate logistic regressions in [online supplementary table 2](#SP1){ref-type="supplementary-material"}. After adjusting for the hukou, age, time in inflow area, movement area and exercise time per day, we found that social integration (economic integration, social identity, social interaction) were still associated with establishment of health records among elderly migrants. Specifically, those elderly migrants who were from higher-income households (p*\<*0.001, OR=0.64) were less likely to establish health records. Those elderly migrants who had local medical insurance (p*\<*0.001, OR=2.03), who decided to settle in current residence in the future 5 years (p\<0.001, OR=1.37), who had more than three local friends (p*\<*0.001, OR=1.54) were more likely to establish health records. In addition, some other factors were also found to be associated with the establishment of health records among elderly migrant. Those who were interprovince migrants (p\<0.001, OR=0.57) were less likely to establish health records, and those who were older (p*=*0.048, OR=1.01) and had exercised over 60 min/day (p=0.039, OR=1.18) were more likely to establish health records.

###### 

The relationship between social integration and establishment of health records among elderly migrants in China, 2015

  Variables                            Model 1 (no covariates)   Model 2 (covariates)                                            
  ------------------------------------ ------------------------- ---------------------- -------------- ------------------ ------ --------------
  Economy integration                                                                                                            
  Monthly average household income\*                                                                                             
   Q1                                                            1.0                                                      1.0    
   Q2                                  0.265                     0.89                   0.74 to 1.09   0.247              0.89   0.73 to 1.09
   Q3                                  0.809                     0.97                   0.79 to 1.19   0.756              0.97   0.78 to 1.19
   Q4                                  **\<** **0.001**          0.59                   0.48 to 0.74   **\<** **0.001**   0.64   0.51 to 0.80
  Occupation                                                                                                                     
   Unemployed                                                    1.0                                                      1.0    
   Employed                            **0.001**                 0.77                   0.66 to 0.90   0.186              0.88   0.74 to 1.06
  Local medical insurances                                                                                                       
   No                                                            1.0                                                      1.0    
   Yes                                 **\<** **0.001**          2.06                   1.64 to 2.59   **\<** **0.001**   2.03   1.60 to 2.57
  Social identity                                                                                                                
  Settlement willingness                                                                                                         
   No/not decide                                                 1.0                                                      1.0    
   Yes                                 **\<** **0.001**          1.46                   1.23 to 1.72   **\<** **0.001**   1.37   1.15 to 1.63
  Social interaction                                                                                                             
  Number of local friends                                                                                                        
   0--                                                           1.0                                                      1.0    
   3--                                 **\<** **0.001**          1.60                   1.33 to 1.92   **\<** **0.001**   1.54   1.27 to 1.86
  Hukou                                                                                                                          
   Rural                                                                                                                  1.0    
   Urban                                                                                               0.089              1.16   0.98 to 1.37
  Age (years)                                                                                          **0.048**          1.01   1.00 to 1.03
  Movement area                                                                                                                  
   Intraprovincial                                                                                                        1.0    
   Interprovincial                                                                                     **\<** **0.001**   0.57   0.49 to 0.66
  Time in inflow area (years)                                                                          0.461              1.00   0.99 to 1.02
  Daily exercise time (min)                                                                                                      
   0--                                                                                                                    1.0    
   60--                                                                                                **0.039**          1.18   1.01 to 1.38

The p values in boldface mean statistical significance.

\*Quartile 1 (Q1) is the poorest and Quartile 4 (Q4) is the richest.

Discussion {#s4}
==========

In this study, we found that approximately 41.6% of the migrant seniors (60+) had established health records in the inflow communities. To establish the health records for migrants is the key to achieve the equalisation of public health service. The current study indicated that there was still a certain gap to the designated policy objective in the health records for the migrant seniors. Although most previous studies have explored the basic public health utilisation of the migrant population aged 15--59 years, they have neglected the establishment rate of health records of the migrant seniors (60+).[@R7] We found that the establishment rate of health records of the migrant seniors (60+) in this study was higher than the prevalence of 31.3% and 22.98% among the migrants aged 15--59 years in 2013 and 2014, respectively.[@R7] We speculated that possible reason is the seniors were the key groups in the implementation of health records compared with the migrant population aged 15--59.

This study found an association between social integration and establishment of health records in the inflow areas among migrant seniors. Such association was multifaceted, lying in the dimensions of economic integration, identification and social interaction. This finding would give impetus to improve the social integration so as to enhance the establishment rate of health records for the migrant seniors in the inflow areas.

Economic integration is associated with the establishment of health records among elderly migrants. We found that elderly migrants with local medical insurance tended to establish health records. Medical insurance could not only improve people's equal access to health service, but also affect the social integration of migrants.[@R28] A study by Zhao *et al* found that the non-use rate of health services among migrants with local medical insurance was lower than that among migrants without local medical insurance.[@R30] The participation in local medical insurance played a key role in the utilisation of health service for migrants. We also found that migrant seniors with higher household income were less likely to establish health records, which is similar to a previous study by Qian *et al*.[@R10] Essential public health service is provided free of charge to local residents and also the migrants by the government. The government subsidies for the public health services have increased from ¥15 per capita in 2009 to ¥55 per capita in 2018. Therefore, we speculated that the effect of the household income on establishment of health records was minimal. Another possible reason might be that those migrant seniors with higher household income would prefer to use self-paid high-quality health services rather than to use health records service.[@R31]

Self-identity integration is an important influencing factor in the establishment of health records. The elderly migrants with intention for long-term settlement were found to be more likely to establish health records. The establishment of health records would give the communities a certain understanding of the health status of the migrants, so as to develop corresponding health management strategies.[@R32] Some previous studies showed that migrants with long-term willingness to settle were more likely to be well educated and willing to participate in social activities.[@R33] They were of higher possibility to have stable work.[@R34] This thus, they have a strong sense of identity and belonging in the inflow areas.[@R37] As a result, such elderly migrants tended to regard themselves as local residents, and were more willing to use the local health services, including health records.

The higher social interaction integration was associated with the establishment of health records among elderly migrants. The migrant seniors who had more than three local friends were of higher probability to establish health records. A previous study indicated that maintaining good relationship with friends was important for older adults and had a positive impact on their subject well-being.[@R38] Other studies showed that the number of local friends was positively correlated with health service use among elderly migrants.[@R39] Local friends could provide social support for elderly migrants and help them to be informed of local useful health information. This might explain why elderly migrants with more local friends were more likely to establish health records.

This study also found that age, interprovincial migration and physical exercises were the predictors for establishment of health records. Interprovincial elderly migrants were less likely to establish health records. For those interprovincial migrants, the social and cultural atmosphere (such as language, customs and habits) between migrants' place of origin and their new residence was different, thus these migrants were less likely to establish health records.[@R40] The focus crowd of basic health service were the elderly population, and medical staff will take the initiative to provide health records services for the very elderly population, thus the older elderly migrants were more likely to establishment health record. We speculated that elderly migrants who had exercised over 60 min/day may have a higher self-health care consciousness and a higher probability of using preventive healthcare services, including health records.

There were some limitations of this study. First, the data we used were cross-sectional; thus, we cannot predict the causal relationship between social integration and establishment of the health record. Second, there were only a few indicators we used to measure social integration in this study, which would be remedied in the follow-up study.

Conclusions {#s5}
===========

The current study indicated that there was still a certain gap to the designated policy objective in the health records for the migrant seniors (60+). This study also found an association between social integration and establishment of health records among elderly migrants. Such association was multifaceted, lying in the dimensions of economic integration, identification and social interaction. The government should take measures to improve the social integration of elderly migrants, carry out the health education and health promotion in the community, organise activities to encourage positive interaction between migrants and the local population, so as to improve the establishment of the health records among the migrant seniors.
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